POLICY RESEARCH WORKING PAPER 1748

Summary findings
Ingco evaluates the progress in agricultural liberalization -and the welfare effects for least-developed and net food-importing countries -as a result of agricultural price shocks resulting from the Uruguay Round. She finds that:
• The changes in welfare are significantly affected by the structure of trade and distortions in the domestic economy.
• Although many economies are hurt by increases in world prices, losses in terms of trade are small relative to total GDP. Only in a few countries does the estimated welfare change constitute more than 1 percent of GDP.
• In several countries, the distortion effects are significantly larger than the terms-of-trade effects. In some cases, the distortion effects work in opposition to the terms-of-trade effects and are large enough to reverse the sign of the net welfare change.
In short, removing policy distortions could convert the small loss in terms of trade to potential gains. But many least-developed, net food-importing countries did not use the Round to support domestic efforts at trade reform. As most studies show, most gains from multilateral liberalization come from the countries' own liberalization efforts, so countries that failed to liberalize their trade policy lost the opportunity for gains. The effects of trade liberalization under the URA for developing countries have been expressed in various fora. While substantial real income gains for developing countries are predicted from the Agreement, potential welfare losses are estimated for some least-developed regions. For instance, studies by Harrison, Rutherford and Tarr (1995) and Goldin and van der Mensbrugghe (1995) show that the overall welfare effect of the URA on Sub-saharan Africa as a whole is estimated at a loss of between $1.2 and $1.8 billion (in 1992 dollars) or between 0.9 or 1.2 percent of GDP. The measured loss reflects a number of factors, including the rise in prices of major food imports, increases in the prices of imported textile and clothing products and the lack of own liberalization in the region. More than half of the estimated welfare loss were attributed to the adverse terms-of-trade effects.
The analysis in this paper complements previous studies by evaluating welfare changes at the country level in selected least-developed countries. The analysis focuses on the welfare effects of agricultural price changes taking into account the trade and domestic agricultural distortions in the economy. The diversity in country-by-country trade characteristics and structure of policy distortions indicate important variations in the nature of welfare changes at the country level.
Given the world price change, the effects depend on the structure of distortions and on their trading position in the import-competing and exportable commodities affected by liberalization. The progress in agricultural trade liberalization resulting from the implementation of the agreement since the completion of the Round is discussed. Because of the relatively small predicted changes in agricultural prices, it is generally expected that the welfare effects will be small (relative to GDP). However, the analysis is still usable in providing further empirical evidence about the significance of domestic policy distortions in evaluating the nature of welfare effects of multilateral trade liberalization on individual countries. By analyzing the welfare changes at the country level, the analysis provides information about the country-by-country situation.
The welfare analysis follows the methods developed by Neary (1992, 1994) and Anderson (1996) . Following the Balance of Trade Function approach, welfare measures comprising of terms-of-trade effects and so-called "distortion effects" are estimated. According to the terms-of-trade effect assessment of welfare changes, each 1% increase in import price adds to the compensation required to maintain real income constant at a rate equal to the import share of base expenditure. For example, a 10% increase in the price of an import taking up 10% of national expenditure will cause a compensation requirement equal to 1% of national income. If this is not met, a welfare loss equal to 1% of real income is incurred.
However, the overall welfare effect is influenced by the nature of initial policy distortions.
In many least-developed countries, governments tend to heavily tax producers and provide widespread food price subsidies to consumers. Food imports are usually sold at prices significantly below world prices. In contrast, producers in some countries who had been taxed in the 1970s and early 1980s now receive subsidies because producer prices have been set above world levels.
Despite the structural adjustments and policy reforms during the 1980s, important distortions remain in these countries. Hence, the countries' trade patterns are due to these distortionary policies. In cases where food imports are heavily subsidized, Anderson (1996) showed that the result that net food importers lose from liberalization may be reversed. This is because an increase in food prices results in a reduction of an activity which is actually inefficiently large--viz. its marginal social cost is above the willingness-to-pay of consumers. The substitution effect creates an offset to the terms-of-trade effects, which can be large enough to reverse the direction of welfare impacts. In other words, if imports are explicitly or implicitly subsidized, an increase in world prices which causes imports to fall may reduce expenditures on import subsidies sufficiently to raise overall welfare.
Due to data limitations, the more comprehensive welfare measures (including distortion effects) are estimated for only 14 countries where data on trade and domestic distortions are available. However, the first-order welfare measures (terms-of-trade effects) are estimated for 54 countries. While only partial, the first-order welfare measures provide usable information about the terms-of-trade effects for a wide number of countries. Some qualitative information about the nature of distortions in several of these countries are used to infer about the distortion effects.
Consistent with Anderson's (1996) findings, the results provide further evidence about the importance of distortion effects in the overall welfare change. In several countries, the distortion effects works in opposition to the terms-of-trade effects; and in a number of cases, sufficiently large to offset the terms-of-trade loss.
II. MEASURING WELFARE EFFECTS
To facilitate the interpretation of results, the approach in welfare measurement is briefly described in this section. The approach follows the most common framework using the Balance of Trade Function. The theoretical underpinnings of the Balance of Trade Function are discussed by Neary (1992, 1994 ) and compared with other welfare measures by Martin, et.al. (1994 Martin, et.al. ( , 1996 . The brief discussion below is based on the analysis by Anderson (1996) and Martin (1996) . Similar notations are used to aid the discussion. Given a vector of goods traded in world markets at external prices p* and sold domestically at prices p, the Balance of Trade Function for a representative agent economy is defined as follows:
where B indicates the welfare measure with utility fixed exogenously at initial level u; e is the trade expenditure function and z p is the trade vector, by Shephard's Lemma. A subscript denotes differentiation, except when index variables i, j are used. In other words, z p is a vector of (compensated) net imports/exports, and the subscript p denotes the first derivative with respect to domestic prices. The term (p-p*) is interpreted as the tariffs or tariff equivalent of the prevailing trade distortions in the economy. The trade vector has positive elements for imports and negative elements for exports. Given p* and a fixed policy (p-p*), the equilibrium level of utility, u, is determined by the balanced trade requirement specified by setting B( ) equal to zero. The welfare effects of changes in external prices of traded goods p* is derived by estimating the change in the foreign exchange required to maintain the same level of utility u with the new price p*. Assuming no change in the policy vector (p-p*), the change in p* passes fully through to p, the welfare change is estimated as follows:
The ith element of the row vector B ' p* is specified as:
Based on equation (3), a local approximation to the welfare change of a set of price changes as a proportion of GDP(y ) is derived by Anderson (1996) using a Taylor series expansion as follows: To further aid understanding, a graphical measure of the welfare effects represented in equation (4) markets. In this first-best case, the formula indicates that the welfare effects of the changes in world prices will depend on the sign of the first-order term, z p . That is, whether the goods whose price changes are imports or exports. In cases of non-zero initial tariffs, the second term indicating the loss in tariff revenue resulting from reduced import must also be considered.
Equation (5) is illustrated graphically in Figure 1 . Anderson (1996) and Martin (1996) , this component is important for distorted economies. The area gidf is the income loss resulting from the terms of trade decline brought about by the rise in world prices, defined by z p (p 1 * -p 0 *). The areas ajih and gidf both reflect welfare losses, while the area abc reflects an efficiency gain. (1995), Hathaway and Ingco (1995) , and IATRC (1994).
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Special treatment was allowed on commodities which met the following conditions: (i) commodities that are major staples in the diet, (ii) imports are less than 3 percent of domestic consumption in the base period, and (iii) no export subsidies have been provided. In return, minimum access levels were required to be introduced at 4 percent of domestic consumption rising to 8 percent over the implementation period of the Round. The principal cases of special treatment were rice imports in Japan, the Republic of Korea, and the Philippines. rather than commodity specific support, leaves much scope for continued support policies and domestic policy action on particular commodities. Second, the "green box" 8 will allow many policies to continue unreduced in participating countries. Last, the AMS calculations are based on the outlays during 1986-88, which was a period of relatively low world prices for agricultural products and generally high expenditures on domestic support to farmers.
B. ESTIMATES OF PRE-AND POST-URA IMPORT RESTRICTIONS
Previous studies (Ingco, 1995; Hathaway and Ingco, 1996) have examined the ways in which individual countries took liberties with the generalized rules of the GATT agreement in tabling their tariff commitments. Ingco (1995) found that countries took liberties in converting former quantitative restrictions to tariff equivalents, with the result that non-tariff restrictions were replaced by very high over-quota tariffs, which in many cases has effectively limit trade in 1995 to the minimum access quota levels and in some cases, allow the country to insulate domestic prices from world prices. Most developing countries took an option that allowed them to bypass tariffication of non-tariff barriers and merely declared bound tariffs for products where non-tariff barriers had been used. While several developing countries in Latin America and East-Asia Six years for industrial countries and ten years for developing countries.
7 See Ingco (1995) and Hathaway and Ingco (1996) for detailed discussion.
8
This includes general services involving expenditures which provide services and do not involve direct payments such as research, pest and disease control, training, extension, marketing and promotion, and infrastructure services. These measures shall not involve price support to farmers. In developing countries, government measures to promote agricultural and rural development such as investment subsidies, input subsidies provided to low income farmers (cash or kind) are exempted.
committed to bind tariffs at relatively low levels (less than 30 percent), many countries in Africa and South Asia declared very high (over 100-200 percent) bound tariffs for agricultural products.
Overall, the choice of the base period (1986-88), combined with excessive or "dirty" tariffication, and the use of very high "ceiling" bindings in developing countries contributed to the limited progress in actual liberalization achieved.
Figure 2 summarizes the average tariff equivalents of non-tariff measures in agriculture (applied rates in 1979-93) and the average bound tariff rates agreed in the Uruguay Round in selected countries. As shown in Figure 1 , many of the post-UR tariffs in agriculture resulting from the tariffication process are very high and, while they will be reduced during the implementation period, will remain very high in many countries. Developing countries were allowed to convert unbound tariffs into "ceiling bindings" unrelated to previous rates of protection.
Many countries availed of this option and chose to use rates well above those that previously applied. The pattern of tariff commitments for developed and developing countries are broadly similar, in that the tariff bindings resulting from the Round are often higher than the average rates of protection applied prior to the completion of the Round. The very high tariff bindings and the continuation of state-trading enterprises with the power to charge "mark-ups" in combination with tariff quotas, or with monopoly control of imports and exports, would limit the extent of liberalization achieved from the Agreement. If countries chose to use their option to set high tariffs, the costs to these countries could be large.
C. ESTIMATES OF AGRICULTURAL PRICE CHANGES
Numerous studies were carried out during the course of the negotiations on the potential impact of agricultural liberalization on world prices and trade. To motivate and guide policy reform, analysts evaluated the impacts of complete and several stylization of partial liberalization based on assumed percentage reductions in applied protection. However, as the details of implementation of final commitments of GATT member countries became known, it became evident that previous stylization of liberalization have been optimistic compared to the actual extent of liberalization achieved.
The most recent estimates of price impacts of the Uruguay Round agreement are shown in Table 2 . The results reflect the complete impact of the UR agreement after the reforms have 9 Excellent summaries are found in ValdJs (1987); Goldin, Knudsen, and van der Mensbrugghe (1993) and BrandBo and Martin (1993) .
been completely phased-in, and therefore incorporates the long-run supply and demand adjustments that will result from the liberalization process. The predicted changes in world prices are relative to the numeraire, which is the price of OECD manufacturing exports. Given the long-run nature of the policy reforms, the studies focused on the impact on the long-run average level of prices, rather than on short-run year-to-year price changes. The changes are specified as percent deviations from the benchmark levels at the close of implementation period.
Brandão and Martin (1993) and Goldin, Knudsen, and van der Mensbrugge (1993) The price changes estimated by Brandão and Martin (1993) are broadly similar to the estimates by Goldin, et al (1993) , except for several commodities (rice, coffee, and dairy products) where the absence of discipline in negative protection in the Dunkel package scenario resulted in larger price increases.
In both studies, dairy, sugar, beef and wheat are the commodities for which the largest price increases are observed, reflecting the high levels of protection in the OECD countries.
The most recent World Bank analyses of the Uruguay Round (Goldin and van der Mensbrugghe, 1995; Harrison, Rutherford and Tarr, 1995; Hertel, Martin, Yanagishima and Dimaranan, 1995) The results in column 4 (scenario II) considers the trends and structural change in recent years by assuming as a counterfactual the average protection in a more recent period (1989/90-1993) . In general, wheat, dairy, sugar, and meat products are the commodities for which the largest price increases are observed, reflecting the high levels of protection in these commodities in the OECD countries. The greater liberalization in OECD countries in Scenario II lead to sharper supply response than in Scenario I, resulting in the higher price changes for these commodities.
Based on Scenario II of RUNS (1995), the actual results of the final UR commitments might increase prices in 2002 by 3.8% in wheat, 2.3% in coarse grains, and 1.8% in sugar. At the same time, world prices of some major imports such as other foods (-1.4%), rice (-0.9%), coffee (-1.5%), tea (-1.4%), and cotton (-1.2%) are predicted to decline. These percentage changes in
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The quantitative evaluation of the Uruguay Round by Goldin and van der Mensbrugghe (1995) incorporates the impact of tariffication and export subsidy commitments in agriculture and in an aggregate way, manufacturing. Their analysis does not include the results of the Uruguay Round in the areas of trade in services, investment, and intellectual property. prices are significantly smaller than earlier estimates based on different stylization of complete or partial liberalization
The results in scenarios I and II are based on the assumption that restraints on domestic support will be ineffective. In contrast, scenario IV (column 5) assumes that domestic support restraints will be effective. The benchmark simulation used 1989/93 protection levels for the period 1994/2002. Where protection is negative (in the case of import subsidies or export tax), no changes in protection rates were assumed. As expected, the price impacts from scenario IV show larger prices increases than in Scenario I and II.
The last column are from the FAO study (1995) based on a partial equilibrium model and excludes the impact of manufacturing liberalization. The analysis is based on the detailed data on agreed bound tariffs rather on stylized reductions used in other studies. However, the FAO study does not consider the extent of "slippage" due to the excessive tariffication and ineffective disciplines in domestic support. That is, the FAO study measures liberalization by the reduction in the bound tariff rate.
Overall, the price changes from several simulations shown in Table 2 suggest that world agricultural prices relative to the price of OECD manufacturing exports are unlikely to rise significantly as a result of the actual outcome of the Round. The estimates are significantly smaller compared with the price boom in food prices in 1995 following the completion of the Round. In utilizing these results, it is important to keep in mind the inherent difficulty in defining the true counterfactual rate of protection. Since protection rates are measured based on world prices, there is a question of establishing the representative world market prices at the end of the implementation period. Further, as shown by Anderson and Hayami (1986) , protection rates in agriculture are determined by economic variables and influenced by the level of development of a country. If the empirical evidence of the upward trend in protection in some countries (e.g. East Asia and EU) are true and assumed to continue in the future, then the counterfactual rate of protection in the absence of the Round would be higher than those assumed in the analyses, and the price impacts would be larger. On the other hand, it can be argued that the recent fundamental reforms in many countries, partly motivated by factors independent of the Round, (e.g. CAP reforms in EU, liberalization in certain commodities in Japan and the Republic of Korea, and unilateral reforms during structural adjustments in developing countries) represent a structural change toward more world market integration and open economies. Since many of these reform began in early 1990s, the benchmark protection based on 1989-93 have captured these changes to a certain degree. Based on this benchmark, the estimated reductions in protection resulting from the UR would have been smaller and the impacts on world prices correspondingly lower.
D.
TRADE DATA
The welfare effects will partially depend upon the trading position in the commodities affected by liberalization. In general, net-food importers would be expected to benefit from reforms which lower the prices of their food imports, and suffer from price increases. 12 In aggregate, total food imports accounted for about 8% of LDC total merchandise imports over the 1990-93 period. Cereals accounted for approximately 3%. However, in some countries (e.g.
Bangladesh, Egypt, Mozambique), total food comprised of 20-25% of total merchandise imports during the same period.
The data on net trade positions (imports-exports) in value terms are derived from FAO's commodity balance database (CBD). 13 The net trade values used in the RUNS model are also based on this database; hence, consistent commodity coverage are ensured. For each primary and processed commodities, the commodity balance database contains a comprehensive picture of the pattern of a country's commodity supply and utilization. The total quantity produced in a country added to the total quantity imported and adjusted to any change in stocks gives the supply available. On utilization, a distinction is made between the quantities exported, fed to livestock, used for seed, used for manufacturing and other uses, or lost during storage and transportation, and food supplies available for human consumption. The FAO data on imports covers all movements into the country of the commodity in question. In includes commercial trade, food aid granted on specific terms, and estimates of unrecorded trade. 14 Exports covers all movements out of the country of the commodity in question. FAO also reports whenever possible trade in processed commodities expressed in the originating primary commodity equivalent. For example, wheat are imported as bulk grain and/or as processed (e.g. wheat flour, wheat bran, wheat germ, wheat gluten, etc). The value of imports and exports of these processed products in terms of the 12 . However, as indicated by Tyers and Falvey (1989) , this need not always be true in the case where significant and multiple distortions exist in the food sub-sectors. 13 The FAO data are based on official country trade statistics on standard trade classification (SITC). Trade data are included in both the Commodity Balance Databases (CBD) and the Supply and Utilization Database or Food Balance Sheets (SUA). The difference in the databases mainly concerns the processed products that are expressed in primary commodity equivalent in CBD whereas in SUA, trade accounts are shown by product weight, often in different detailed categories. However, the differences are relatively small and the grouping "total food" in CBD are very similar to those used in the supply and utilization accounts.
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The import data are reported in terms of net weight, i.e. excluding the weight of the container. originating primary commodity equivalent (i.e. wheat equivalent) are added to derive the total wheat and wheat products imports in wheat equivalent. The actual value (in US$) of net trade is the difference between imports on a c.i.f. basis and exports on a f.o.b. basis.
The data on value of imports and exports are aggregated to match the 15 agricultural commodity categories in the RUNS model. Given the ambiguity in the UR Decision as to what constitutes "total food", a number of definitions are considered. To obtain net expenditures, "total food" is defined following FAOs concept of "basic foodstuffs" which includes all potentially edible commodities, excluding fish. This is the most comparable to the commodity categories used in the RUNS model; total food includes all grains, meats, coffee, cocoa, tea, vegetable oils, dairy products, and other foods. For comparison, a second definition of "food" include only the major food items (grains, pulses, livestock products, fruits and vegetables), excluding tropical beverages (coffee, cocoa, tea), spices, sugar, fish, oilseeds and oils. A third definition of "food" comprise only of cereal grains. Cereals have traditionally been used as the indicator of food deficits because it accounts for nearly 60 percent of total calories consumed in developing countries. According to FAO (1995) , it is the most operational of all the definitions due to availability of up-to-date information on this group of commodities.
The values of net trade expenditures for total food in nearly all developing countries are presented in Table 3 . The data indicates that among 125 developing countries, 74 were net importers and 51 were net exporters of total food (including all edible commodities). When only major food items (cereals, pulses, livestock products, fruits and vegetables) are considered, the number of net importers increases to 88 countries. If "cereals" are used as the indicator, most developing countries (109 out of 125) are classified as net food importers.
E. TRADE AND DOMESTIC DISTORTIONS IN LEAST-DEVELOPED COUNTRIES
As shown in Martin and Winters (1995) , the welfare impacts of multilateral liberalization depend heavily on whether a country participates in the liberalization process and hence reaps efficiency gains. The studies in Martin and Winters (1995) showed that the regions with the larger reductions in import prices are generally predicted to achieve larger welfare gains.
In this section, we look at the tariff commitments of selected individual least-developed countries. The data on applied tariffs and tariff ceiling bindings for agricultural products committed in the URA are shown in Table 4a and 4b. Table 4a summarizes the estimated pre-URA applied rates of protection over 1982-92 with the average tariff bindings given in countries in sub-Saharan Africa (excluding Nigeria). Table 4b shows the level of tariff ceiling bindings and other duties and charges for all agricultural products. As indicated by the tariff commitments, many least-developed net-food importing countries were extremely cautious in their own liberalization commitments under the Round. Except Nigeria, which committed to reduce its rate of protection on wheat and coarse grains to 150 percent (from 190 and 452 percent in the 1982-92 period), very few commitments to reduce applied protection were offered. The data also indicate that these countries left themselves significant room to raise applied protection, given the very high levels of tariff bindings.
At the same time, the UR agreement is unlikely to burden least-developed and net-food importing countries with many new obligations. This is because many of these countries made no substantial liberalization commitments on border protection either in other sectors such as industry or services. Moreover, many of the general exemptions for development and balance-of-payments support remain available for them to legitimize trade restrictions.
The tariff data are derived from the TRAINS, WTO IDB database and from the details of the PSE and CSE database developed by the USDA. Where PSE and CSE data are not available for some commodities, they are set equal to zero.
F. ESTIMATES OF WELFARE IMPACTS
The welfare effects of world price changes resulting from the URA for 14 countries based on the comprehensive measures (terms-of-trade and distortion effects) are shown in Table 5 . In addition, the first-order terms-of-trade impacts estimated for the 54 least-developed countries are shown in Table 6 . Estimates based on the baseline price changes (scenario II) and those based on the largest predicted price changes (scenario IV of Goldin et al) are presented. 15 All estimates represent percent changes at the end of the implementation period.
The results are summarized as follows. First, as expected, the small world price changes applied to a small proportion of total expenditures result in relatively small (in proportion to total GDP) changes in welfare in many of the least-developed countries studied. Only in a few countries are the estimated welfare change constitute nearly one or over one percent of GDP. Among the countries considered, the largest welfare change as a result of agricultural price shocks appears to occur in Egypt, where the welfare effects in both scenarios are estimated to be above 3 percent of national income.
Since the baseline price changes (scenario II) are less than 10 percent for all agricultural commodities, the first-order terms-of-trade effects in the baseline case are relatively negligible in many countries. There are some unexpected results, however, under the alternative scenario where even the partial, first-order terms-of-trade effects represent more than half a percent of real income.
This reflects the large price changes (over 10 percent) in major import commodities such as wheat, sugar and dairy products. The results for Egypt, Gambia, Guyana, Honduras, Mauritania, Mozambique, Nigeria, Pakistan and Somalia stand out in this way. Hence, if based on the largest predicted price changes (scenario IV), the terms-of-trade effects are shown to increase quite significantly in these countries, compared with the baseline case.
Second, the distortion effects appears to be much larger than the terms-of-trade effects in several countries. In some countries, the distortion effects works in opposition or have the opposite sign as the terms-of-trade effects. In these cases, the distortion effects offset the terms-of-trade impacts by enough to reverse the sign of the welfare changes. This is most significant in the case of Bangladesh and India. In contrast, the distortion effects operates in addition or have the same sign as the terms-of-trade effects in several countries, thus reinforcing the terms-of-trade changes.
In several countries, the distortion effect is large enough to push the total welfare effect to almost 1 percent or more of total GDP. This is true in the case of Egypt, Kenya, Pakistan, Tanzania and Zambia.
Third, the trade distortions measured in terms of tariffs and/or tariff equivalents, are important component of the distortion effects in many of the countries considered. The results indicate that the larger the initial trade distortions, the larger is the overal welfare change. This is true in several countries, particularly Egypt and India. In a number of cases, the impacts tends to result in welfare losses, partly explained by the loss in tariff revenues resulting from reduced imports. Also, the terms-of-trade changes tend to be welfare reducing in countries where there the initial trade distortions are present in many commodities.
Fourth, domestic distortions represented by the estimated producer and consumer subsidy equivalents (excluding tariffs and other border measures) are also important in the nature of welfare impacts. In countries where the producer and consumer subsidy equivalents are very large in important commodities, the large domestic distortions results in welfare losses. This occurred in the case of Egypt, Pakistan, Tanzania, and Zambia, In a number of cases, the small terms-oftrade losses are reversed into small gains if all domestic distortions are eliminated. Goldin, et. al (1995) 2/ Using price chnages in scenario IV by Goldin, et. al (1995) Source: Author's results.
The results for Egypt provide interesting insights. Egypt has large domestic distortions and has a significant share of GDP based in agriculture. The level of support or taxation vary significantly by commodity. The largest taxation occurs in cotton, rice and sugar. Taxes to producers exceeded 500 percent of producers revenue in the early 1980s, but has fallen markedly to about 170 percent by 1989. Aggregate producer subsidy equivalent for five important commodities (wheat, maize, rice, sugar and cotton), comprising 80 percent of cultivated area was about 175 percent in 1989, indicating large average taxation. Egypt is a large net importer of wheat, coarse grains, sugar, meats, and other foods; and a net exporter of cotton. Combined with the predicted world price declines in rice, cotton and other foods, the impact is to reduce further an activity which is already below its efficient level (i.e. marginal benefit is above marginal cost). In addition, rice had a large positive consumer subsidy equivalent, with the effect of increasing an activity which is already above its efficient level. These distortion effects tend to dominate the other effects which have opposite signs.
In cases where the distortion effects dominate the welfare loss, the removal of domestic distortions in a number of countries tend to convert the small terms-of-trade losses to welfare gains due to the trade distortion effects, such as in the case of Bangladesh. The terms-of-trade effects in several countries appears sensitive to the structure and magnitude of price changes. For example, the terms-of-trade losses are converted to a small terms-of-trade gain in a few cases when the larger price changes based in scenario IV are assumed.
The price increases in wheat and vegetable oils, together with increased prices for coarse grains and sugar result in adverse terms-of-trade changes particularly in least-developed countries in Africa and South Asia. This is because many least-developed countries in Africa are net-food importers particularly in wheat, rice, and dairy products but exporters of tropical beverages (coffee and cocoa), some oilseeds, and some tropical fruits and agricultural raw materials (cotton).
The predicted price increases in grains and livestock products combined with lower prices for In South Asia, four countries are least-developed, but the region is largely self-sufficient in basic cereals, although a net-importer of wheat. It is also a net importer of oilseeds and dairy products, but a major exporter of tea, cotton, jute, and tobacco. On balance, small losses in termsof-trade are shown in several countries. The least-developed countries in Southeast and East Asia have a similar pattern of trade balance as in South Asia; with terms-of-trade losses from higher prices of wheat and coarse grains more than offset by gains due to potential increases in rice prices, its major export product.
In contrast, terms-of-trade gains are predicted in several African countries including Guyana, Nicaragua, Sierra Leone, Liberia, Lesotho, Botswana and Maldives. Countries which are net exporters of beverages (coffee, cocoa, tea) are adversely affected given the predicted decline in world prices in these commodities. Egypt, a rice net exporter, will be adversely affected by the predicted decline in the price of rice.
For a number of reasons, the estimated first-order terms-of-trade losses may decline if the effects of distortions are considered. First, if governments allow transmission of the changes in world prices to domestic prices, local output may rise and some decline in net-food imports will occur. Second, in many least-developed countries, food imports partly occurs due to inappropriate policies such as taxes on output and subsidies on food consumption and imports. In these situations, if higher world food prices are transmitted to domestic prices, they will reduce the burden of these distortions. In these cases, governments may find it more cost-effective to target assistance to the poor and not to distort domestic prices for all segments of the population.
Consistent with the results of Tyers and Falvey (1989) and Anderson (1994 Anderson ( , 1996 , these distortion effects may even be large enough to offset the adverse terms-of-trade losses. Increased production will raise tax revenue, while lower imports will reduce subsidy costs. More importantly, if governments in these countries reform inappropriate policies, endogenous productivity may result from higher profitability and other dynamic gains from liberalization. If this occurs and supply response expands, some least-developed net-food importers could become net-exporters and thus benefit directly from higher world prices. Future efforts to develop quality databases about trade and domestic policy distortions in developing countries will be important to adequately assess the welfare effects of future multilateral reforms.
IV. CONCLUSIONS AND POLICY IMPLICATIONS
The welfare effects of the agricultural price shocks resulting from the Uruguay Round for least-developed and net-food importing countries are evaluated in this paper. The analysis provide further evidence that the nature of welfare changes are significantly affected by the structure of trade and domestic distortions present in the economy. The first-order terms-of-trade changes indicate that while many countries are adversely affected due to increases in world prices, the net increase are small relative to total GDP. It is likely that even the small terms-of-trade losses will have negative impact on some segments of the population in least-developed countries. In fooddeficit countries where there are certain vulnerable population groups, the potential adverse effects should not be ignored. However, the negative impacts can be partly outweighed by domestic policy reforms designed to improve agricultural efficiency and productivity and by other areas of reform in other sectors under the Round.
The results demonstrate the potential benefits of removing the trade and domestic distortions to offset the terms-of-trade losses resulting from agricultural trade liberalization. Many of the least-developed and low-income food-deficit countries tax their agricultural sector either implicitly by giving higher protection to industry, or more explicitly by taxing exports of many commodities or by maintaining government controlled domestic prices below world prices. In the longer-run, the agreed UR reforms and any further unilateral reduction of agricultural support and protection in the industrial countries could have a dynamic impact on the development of agricultural production and could provide these countries with an opportunity to expand foreign exchange earnings from their agricultural exports. Higher prices would improve the profitability of the farming sector in some countries and reduce government expenditures on agricultural income support programs in others. More remunerative prices in the long-run could contribute to making food production in food-deficit countries more attractive.
Although not all, many least-developed countries did not use the UR to support domestic efforts at trade an domestic policy reform. As shown in many studies, most of the gains from UR come from countries' own liberalization efforts. Thus, by making zero or very limited liberalization commitments, countries have lost one opportunity for efficiency gains. Given the limited outcome of the UR agreement in own liberalization of least-developed countries, the extent of structural reform and trade liberalization in these countries will depend on unilateral initiatives taken independently or in the context of World Bank or IMF programs. Unless further liberalization and structural reforms are pursued, the ability of these countries to take advantage of the arising market opportunities in their more open export markets may also be lost.
The World Bank is attentive to the problems of Least-Developed and Net Food-Importers, monitoring their situation both in the context of world food markets and through its regular country dialogue, technical assistance and lending programs. In general, the priority that a country receives for World Bank lending is determined by its overall need and the contribution that the Bank can make to its long-term development. The World Bank Group is working to raise agricultural productivity in least-developed net-food importing countries by encouraging rural development through a wide variety of measures and programs. Bank lending and technical assistance programs for rural development in these countries include (1) encouraging appropriate policies and strategies; (2) enhancing food supplies through intensification of production systems and through sound natural resource management; (3) improving access to food; and (4) improving utilization of food. Key elements of the strategy include supporting government policies and strategies that encourage investment and growth, and which do not discriminate against agriculture and small farmers; promoting better technology and production techniques; investing in infrastructure and people, and promoting appropriate macroeconomic policies and institutions. In FY96, Bank lending for agriculture and rural development was one of the largest single lending sectors, with commitments totaling $2,576.7 million (in 1992 prices). Nearly one-third of the total was given to low-income countries. During 1991-95, the countries of Sub-Saharan Africa received about 40 percent of the Bank Group's total agricultural sector adjustment lending. Goldin, et al. (1995) . Goldin, et al. (1995) . 2/Based on price changes in scenario IV by Goldin, et al. (1995) .
Source of basic data: FAO Commodity Balance Database.
